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(54) Base station for mobile telephone system which disables ringing to mobile telephones 

(57) In a mobile telephone system such as a personal handyphone system (PHS), a base station 4 has a 
non-ringing calling state in which call ringing to mobile telephones registered in its coverage area is disabled. 
This state is set by a timer 43, which may be set by signals from a mobile telephone. When the base station 4 
is in this state, exchange control unit 31 responds to an incoming call from telephone 1 with a recorded 
message from message control unit 32. The caller may also leave a voice message in message storage unit 33. 
The mobile is informed (without ringing) that a call has been received and whether a message has been left. 
The mobile may subsequently make a request for playback of the message stored in the message storage unit 
Thus the system defines times and places for which a voice mail service is in operation and ringing is disabled, 
without requiring an individual mobile telephone to set the voice mail service. 
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MOBILE TELEPHONE AND MOBILE TELEPHONE SYSTEM 

The present invention relates to a mobile telephone 
system, and particularly to a terminating connection 
5 control system in a Personal Handyphone System (PHS: 
Japanese simplified mobile telephone system) and its PHS 
telephone. 

A message mail service system for mobile telephones, 
including this type of PHS telephone, is described in, for 

10 example, Japanese Patent Laid-open No. 54063/94. 
Terminating connection control systems for such systems 
have conventionally been call control systems for conveying 
a message from a caller to the user of a mobile telephone 
when: the mobile telephone is beyond the range of the 

15 service area of a radio base station; the power supply of 
the mobile telephone is OFF and a line cannot be connected; 
or the user is in a place where ringing of the mobile 
telephone is not desired and ringing is deactivated. 

Fig. 1 is a system block diagram showing one example 

20 of a terminating connection control system for the mobile 
telephone disclosed in Japanese Patent Laid-open No. 
54063/94. This system is made up of 



a public telephone 11 from which the call originates, a 
public network 12 by which public telephone 11 and mobile 
exchange 13 are connected, a BS (radio base station) 15 
that transmits and receives radiowaves with the mobile 
station 16, a channel switch 132 that connects the BS 15 
and the public network 12, a voice storage unit 133 that 
stores voice messages, a home memory 14 that stores 
reference information including the location of mobile 
station 16 and the absence or presence of voice messages in 
voice storage unit 133, and a control unit 131. (It will 
of course be realized that the mobile station 16 is a 
station which communicates with mobile units; it is not 
itself mobile. ) 

Regarding the operation of this system, when there is 
no response from mobile station 16 after the mobile station 
16 is called from the public telephone 11, or when the 
message mail service is set in the home memory 14 from the 
mobile station 16, the control unit 131 connects the public 
network 12 and the voice storage unit 13 3 together, a voice 
message from the caller is stored in the voice storage unit 
133, and, at the same time, the control unit 131 stores 
information in the home memory 14 indicating the presence 
of a voice message. 

When a new location registration request is received 
from mobile station 16, control unit 131 refers to the 
information in home memory 14 indicating the presence or 
absence of voice messages and relays to mobile station 16 
information indicating the presence 
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of a voice message to mobile station 16. 

Fig. 2 is a sequence chart showing the procedure for 
5 setting and resetting the message mail service in the 
system shown in Fig. 1. A new "location registration 
request" (S40) is sent from mobile station 16 , and, in 
response, base station 15 sends a "response" (S41) 
indicating reception of the location registration request 
10 to mobile station 16. In response to the new "location 
registration request" (S40), mobile exchange 13 registers 
the location of the mobile station. 

Mobile station 16 sends a "message mail service set" 
request (S42) , and, in response, mobile exchange 13 sends 
15 a message mail service set "response" (S43) to mobile 
station 16 and carries out the requested setting process. 

When a "message mail service reset" request (S44) is 
sent from mobile station 16, mobile exchange 13 sends a 
"response" (S45) to the request and carries out the reset 
20 process. 

A problem with this known system arises if the user of 
the mobile telephone (including a PHS telephone) should 
forget to make the setting for message mail service. In 
the event of an incoming call to a mobile telephone 
25 (including a PHS telephone), call ringing will then occur 
even when the mobile telephone is at a location where call 
ringing is not desired. Another problem arises 



- 4 - 



if the user of the mobile telephone including a PHS 
telephone should mistakenly assume that the area where 
5 ringing is "not desired is outside the service area range 
and therefore neglect to make the setting for message mail 
service himself. In that situation, call ringing will 
occur in the event of an incoming call to a mobile 
telephone (including a PHS telephone) when the mobile 
10 telephone is at a location where call ringing is not 
desired. 

The source of these problems is the necessity for the 
user of a mobile telephone including a PHS telephone to set 
the message mail service to the mobile exchange to halt 
15 call ringing from the mobile telephone (including a PHS 
telephone) . 

The object of at least the preferred embodiments of 
the present invention is to provide a mobile telephone 
system that enables the use of a non-ringing call 

20 (restraint of call ringing) service within a service area 
in which times or places in which call ringing is not 
desired are defined so as to eliminate the need to 
designate the message mail service to the mobile exchange 
from individual mobile telephones. 

25 The mobile telephone system according to this 

invention includes a base station and a mobile exchange 
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that performs exchange and connection between a public 
network and mobile telephones within the service area of 
5 the base station; and the base station further includes 
control means that effects setting control of a non-ringing 
call function which restrains the operation of ringing for 
calls to mobile telephones within its own service area. 

The control means preferably includes means for 
10 setting start times and end times of the non-ringing call 
function. 

In addition, the control means preferably includes a 
setting switch that allows the option of manual operation 
for setting controls of the non-ringing call function, and, 

15 moreover, the control means preferably includes means for 
effecting control such that, when the non-ringing call 
function is in effect, the non-ringing call function is 
effected for a mobile telephone within the station's own 
service area in response to a location registration request 

2 0 by the mobile telephone. 

The mobile exchange includes means for responding to 
calls to a mobile telephone within the service area of a 
base station and for effecting response control in place of 
the mobile telephone when the non-ringing call function is 

25 in effect; and message storage means for storing messages 
from a caller. 
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In addition, the mobile exchange further includes 
means for notifying a mobile telephone that a call to that 
5 mobile telephone has occurred; and further, includes means 
that, in response to a message playback request from a 
mobile telephone, plays back a message in a message storage 
means and sends the played back message to the mobile 
telephone. 

LO The mobile telephone according to the present 

invention further includes means for requesting playback of 
a message stored in a message storage means of a mobile 
exchange . 

A mobile telephone system embodying the invention will 
15 now be described, purely by way of example, with reference 
to the drawings, in which: 

Fig. 1 is a block diagram showing an example of a 

prior art system; 

Fig. 2 is a sequence flow chart for setting and 
20 resetting message mail service in the Fig. 1 system; 

Fig. 3 shows the system configuration of the present 
mobile telephone system; 

Fig. 4 is a block diagram showing the construction 
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of a PHS (Personal Handyphone System) exchange and base 
station of the system; 
5 Fig. 5 is a sequence flow chart showing the location 

registration operation of a PHS telephone within a service 
area in which non-ringing calling is in effect and the 
operation of a base station at the time of ending non- 
ringing calling. . 

10 Fig. 6 is a sequence flow chart showing the operation 

of a PHS exchange during non-ringing calling. 

Fig. 7 is a sequence flow chart showing the operation 
at a PHS telephone during playback of a voice message 
stored in the PHS telephone. 

15 The general operation of the present system is as 

follows. 

Setting and resetting of the non-ringing call function 
of this system is effected from the base station to the 
mobile exchange- This system therefore does not require 

20 requests from individual mobile telephones to the mobile 
exchange for setting or resetting of the non-ringing call 
function. In addition, when non-ringing calling is in 
effect, the mobile exchange responds to calls to each 
mobile telephone within the service area in place of each 

25 mobile telephone. While non-ringing calling is in 
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effect, messages front callers are held as voice messages in 
the message storage means within the mobile exchange. 
5 Considering the system in more detail, Fig. 3 is a 

block diagram showing the mobile telephone system, which is 
composed of: a public network telephone 1; a public network 
exchange 2 to which public network telephone 1 is connected 
and which effects transmission and exchange with a mobile 

10 network; PHS exchange 3 connected to public network 
exchange 2 and which effects transmission and exchange with 
the mobile network; a number of base stations that are 
handled together by PHS exchange 3, viz base station 4 of 
service area 7, base station 5 of service area 8, and base 

15 station 6 of service area 9; and PHS telephone 10. 

Fig. 4 is a block diagram showing the construction of 
PHS exchange 3 and base station 4. PHS exchange 3 is 
composed of exchange control unit 31 , message control unit 
32, and message storage unit 33. Exchange control unit 31 

20 controls calling with PHS telephone 10, and incorporates a 
channel switch that sets up 
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connections between the line of a caller and message 
control unit 32 for call requests to PHS telephone 10 
5 originating when non-ringing calling is in effect. When 
non-ringing calling is in effect, message control unit 32 
is connected to a caller by way of exchange control unit 31 
and sends an explanation message of non-ringing calling or 
transfers a voice message from the caller to message 

10 storage unit 33. Message storage unit 33 is connected to 
message control unit 3 2 and has a memory such as a 
semiconductor or magnetic disk for storing voice messages 
from a caller. 

Base station 4 is composed of base station control 

15 unit 41, base station radio unit 42, setting timer 43, and 
setting switch 44. Base station control unit 41 causes 
base station 4 to enter a non-ringing calling state when 
the start of non-ringing calling is conveyed from setting 
timer 43 or setting switch 44, and to return to normal 

20 calling when the end of a non-ringing calling is conveyed 
from setting timer 43 or setting switch 44. Base station 
radio unit 42 modulates or demodulates control or speech 
signals from base station control unit 41 and realizes 
communication with PHS telephone 10. Setting timer 43 

25 incorporates a clock function and conveys to base station 
control unit 41 the start and end of non-ringing calling 
for which times have been set. Setting switch 44 is 
manipulated 
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to manually effect non-ringing calling and conveys the 
start and end of non-ringing calling to base station 

5 control unit 41. 

The operation of the system will now be described. 
Fig. 5 is a sequence chart showing the location 
registration operation of PHS telephone 10 in service area 
7 during non-ringing calling and the operation of base 

10 station 4 at the end of non-ringing calling. When setting 
timer 4 3 enters a non-ringing calling start time or when 
setting switch 44 is manually switched to initiate non- 
ringing calling, service area 7 of base station 4 becomes 
a non-ringing calling area. 

15 Upon reception by base station 4 of a "location 

registration request" (SI) originating from PHS telephone 
10 in service area 7 , the request is sent from base station 
4 to PHS exchange 3 as a "non-ringing call location 
registration request" (S2) . PHS exchange 3 identifies PHS 

20 telephone 10 as an object of non-ringing calling. With 
"response" (S3), base station 4 then notifies PHS telephone 
10 that service area 7 is a non-ringing call area. 

When setting timer 43 reaches the non-ringing calling 
end time or when setting switch 44 is manually switched to 

25 reset non-ringing calling, service area 7 of base station 
4 becomes an ordinary call area. A 



"non-ringing call reset" (S4) is sent from base station 4 
to PHS exchange 3, and, at the same titoe, base station 4 
5 notifies PHS telephone 10 that service area 7 has reverted 
to a normal call area by "non-ringing call reset" (S5) . 

Fig. 6 is a sequence chart showing the operation of 
PHS exchange 3 and base station 4 in the event of a call 
from a public network telephone 1 to PHS telephone 10 

10 within service area 7 when non-ringing calling is in 
effect. When a "call request" (S10) from public telephone 
1 is received by PHS exchange 3, PHS exchange 3 connects 
public network telephone 1 and message control unit 32 with 
"connect" (Sll) , and message control unit 32 sends a 

15 "response" (S12) to public network telephone 1 in place of 
PHS telephone 10. 

Message control unit 3 2 continues by sending as a 
"message request" (S13) a message including an explanation 
to public network telephone 1 that that non-ringing calling 

20 is in effect and a request to the caller for a voice 
message. 

When the caller at public network telephone 1 sends a 
message to the receiver at PHS telephone 10, the message is 
received at message control unit 3 2 as a "message response" 
25 (S14), whereupon message control unit 32 transfers the 
received "message response" (S14) to message storage unit 
33 as "storage message" (S15) , 



and message storage unit 3 3 stores the voice message in its 
own memory. 

5 When message storage is completed at message storage 

unit 33, message storage unit 33 sends "end" (S16) to 
message control unit 32, and, having received "end" (S16) , 
message control unit 3 2 requests public network telephone 
1 to "disconnect" the line (S17) . 

10 Exchange control unit 31 effects "non-ringing call" 

(S18) to PHS telephone 10, and, upon receiving "non-ringing 
call" (S18), PHS telephone 10 sends "response" (S19) to 
exchange control unit 31. Upon receiving "response" (S19), 
exchange control unit 31 sends "accept message" (S20) to 

15 PHS telephone 10 to notify PHS telephone 10 that a voice 
message from the caller at public network telephone 1 has 
been stored. 

After receiving "accept message" (S20) , PHS telephone 
10 requests exchange control unit 31 to "disconnect" the 
20 line (S21) . 

Fig. 7 is a sequence chart showing the operation of 
PHS exchange 3 and base station 4 when PHS telephone 10 
within service area 7 plays back a voice message from the 
caller at public network telephone 1 that is stored in 
25 message storage unit 33. 

PHS telephone 10 sends to exchange control unit 31 a 
"message replay request" (S30) as a request to play back 
the voice message from the caller at public 
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network telephone 1 that is stored in the memory of message 
storage section 33, and exchange control unit 31 executes 
5 a "channel set" (S31) for PHS telephone 10. 

After receiving "channel set" (S31), PHS telephone 10 
sends "confirm" (S32) to exchange control unit 31, and, 
upon receiving "confirm" (S32), exchange control unit 31 
connects PHS telephone 10 to message control unit 32, 

10 message control unit 32 sends "replay request" (S34) to 
message storage unit 33, and the voice message from the 
caller at public network telephone 1 is played back as 
"message replay" (S3 5) to PHS telephone 10. 

When the "message replay" (S35) of the voice message 

15 from the caller at public network telephone 1 is completed, 
message control unit 32 sends "replay end" (S36) to 
exchange control unit 31, and exchange control unit 31 
requests PHS telephone 10 to "disconnect" the communication 
channel (S37) . 

20 The first effect of the present system is to enable 

the use of non-ringing call service within service areas in 
which times and places are defined for which call ringing 
is not desired so as to eliminate the necessity for 
designation of message mail service to the PHS exchange 

25 from individual PHS telephones. Moreover, the system 
eliminates the need for PHS telephones to individually 
request cancellation resetting of message mail service to 
the PHS exchange. 
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This effect can be achieved because a PHS telephone 
automatically designates non-ringing calling to the PHS 

5 exchange by merely sending a location registration signal 
to a base station within a non-ringing calling service 
area, and non-ringing calling is automatically started and 
ended by setting the start and end times of non-ringing 
calling of the service area. 

10 The second effect of the present system is to enable 

notification to a user of a PHS telephone whether or not a 
' call has been received during non-ringing calling, and to 
allow the user to later hear a voice message that has been 
stored. 

15 This effect can be achieved because the PHS exchange 

can respond to incoming calls in place of a PHS telephone 
when non-ringing calling is in effect and store a voice 
message, and because the PHS exchange can notify the PHS 
telephone when a voice message has been stored. 
20 in summary, the present mobile telephone system 

enables automatic control within the area of a base station 
such that call ringing is disabled (the "non-ringing 
calling" state) according to the times set in the setting 
timer of the base station. The base station for which non- 
25 ringing calling is in effect directs a mobile telephone 
exchange to effect non-ringing calling for mobile 
telephones whose locations have been registered within the 
area of that station. In the event of a call to a mobile 
telephone from a telephone in a public network 
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when non-ringing calling is in effect, the exchange control 
unit responds in place of the mobile telephone and connects 
5 the call to a message control unit, and, when the message 
control unit responds to the telephone call, the caller on 
the public network telephone may send a voice message. The 
voice message is stored in the memory of a message storage 
unit and the exchange control unit simultaneously indicates 

10 to the mobile telephone that a call has been received. 
When a request for playback of the message is received from 
the mobile telephone by the mobile telephone exchange, the 
mobile telephone exchange plays back the message from the 
message storage unit to the mobile telephone. 

15 The timer 4 3 and/or switch 44 may be arranged to be 

settable in response to signals from the PHS telephone 10. 
Also, the system may be arranged to respond also to 
conventional "message mail service set" and "message mail 
service reset" signals from the PHS telephone 10; typically 

20 the state determined by said signals will last until the 
PHS telephone 10 next calls for a change of state. 

It will be understood that the present invention has 
been described above purely by way of example, and 
modifications of detail can be made within the scope of the 

25 invention. 

Each feature disclosed in the description, and (where 
appropriate) the claims and drawings may be provided 
independently or in any appropriate combination. 
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CLAIMS 

1. A mobile telephone system comprising a base station 
and a mobile telephone exchange that performs exchange and 
connection between a public network and mobile telephones 
within a service area of this base station; said base 
station having control means that exercises setting control 
of a non-ringing call function that restrains the operation 
of ringing for calls to a mobile telephone within its 
service area. 

2. A mobile telephone system according to claim 1 wherein 
5 said control means comprises means for setting start times 

and end times of said non-ringing call function. 

3. A mobile telephone system according to either previous 
claim wherein said control means comprises a setting switch 

0 that allows the option of manual operation for setting 
control of said non-ringing call function. 

4. A mobile telephone system according to any previous 
claim wherein said control means comprises means for 

5 exercising control such that, when said non-ringing call 
function is in effect, said non-ringing call function is 
effected for a mobile telephone within said base station's 
own service area in response to a location registration 
request by said mobile telephone. 
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5. A mobile telephone system according to any previous 
claim wherein said mobile telephone exchange comprises 
5 means for responding to calls to a mobile telephone within 
a service area of said base station and effecting response 
control in place of said mobile telephone when said non- 
ringing call function is in effect, and message storage 
means for storing messages from a caller, means for 
10 indicating to said mobile telephone that a call to said 
mobile telephone has occurred, and means that, in response 
to a message playback request from said mobile telephone, 
plays back a message of said message storage means and 
sends said played back message to said mobile telephone. 

15 

6. A mobile telephone system according to any 
previous claim wherein said mobile telephone comprises 
means that requests playback of a message stored in said 
message storage means of said mobile telephone exchange. 

20 

7. A mobile telephone system substantially as herein 
described with reference to Figs. 3-7. 
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